VMAT2 Inhibitors and the Path to Ingrezza (Valbenazine).
The dopaminergic system plays a key role in the central nervous system, regulating executive function, arousal, reward, and motor control. Dysregulation of this critical monoaminergic system has been associated with diseases of the central nervous system including schizophrenia, Parkinson's disease, and disorders such as attention deficit hyperactivity disorders and addiction. Drugs that modify the dopaminergic system by modulating the activity of dopamine have been successful in demonstrating clinical efficacy by providing treatments for these diseases. Specifically, antipsychotics, both typical and atypical, while acting on a number of monoaminergic systems in the brain, primarily target the dopamine system via inhibition of postsynaptic dopamine receptors. The vesicular monoamine transporter 2 (VMAT2) is an integral presynaptic protein that regulates the packaging and subsequent release of dopamine and other monoamines from neuronal vesicles into the synapse. Despite acting on opposing sides of the synapse, both antipsychotics and VMAT2 inhibitors act to decrease the activity of central dopaminergic systems. Tardive dyskinesia is a disorder characterized by involuntary repetitive movements and thought to be a result of a hyperdopaminergic state precipitated by the use of antipsychotics. Valbenazine (NBI-98854), a novel compound that selectively inhibits VMAT2 through an active metabolite, has been developed for the treatment of tardive dyskinesia and is the first drug approved for the treatment of this disorder. This chapter describes the process leading to the discovery of valbenazine, its pharmacological characteristics, along with preclinical and clinical evidence of its efficacy.